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Drill hole lofS 


Book X, Hales / -fa 26 . 


U.S.B.M. Projeci 823 
CssHe-man Basm j MsrLjIancl. 


( Holes !-lo inc',-'si '■ er^fndej /ri-./v: /o"'-; 
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U.'o Q M. project' 8Z3 ” Cis+/emjn bssiOy Mp. 
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On//J7o/e /of^ ----- 

/7'0/e —----/ 

paJe - 6 

//o /^^3 - ;2 

Holt ^- - n 

Hole ---— 23 

Holt *6 2‘1 

Hole "7 -——- 3H 

Hole ^8 -—-- 28 

Hole " H3 

Hole 10 --- 

Hck “ H - H<=i 

Hole " U -- 52 

Hole * 13 S(, 

Hole P - 57 

/^/e ^ 18 - 67 

Hole *“ li, - 6£' 

HoH'^ (1 69 

/Tt/e ■" /r - 79 

Hole * /? 77 

HoW^ 20 - 81 

Hok* - S3 

tfole*2-z - - 8 ? 

Hote^ z'i - 97 

Hok'^ 2H - 95 

hhle’^zff - 98 

Hak^ 26 -^- '02 

2-7 /of" 

Zt /09 
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JJ 7 
1/7-Q 
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I36-/0 

/HO 


/7S-G 
J2 0 


/9 3 
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Sur-fic/3/ rr)^-/eri3.j 

SuS-f (uje^ihere< 7 ) mec/iun'\ cjrsmeH OBods^-hooB 
(yrs’-j c/siy uji-f-Jj Jjmeo\ pe Uedt ^ careen /sh /n 


Joujer -zJ 


Sj//s/a'7e /ernes 


Si/Z-cj 


sands-fene ,, 

c/3Lt ujjrA peJMrs 


^ ^ ^ p ujjt/i peJiets c/sz-ker c ■ 

Hed <3nd jrst^ c/oij 
Greenish ^rsic| s \ H clap 
in + erbedcldcf ^il+rione in 
s-irnT^cjr^ -Hiruou 4 

Snier b&dded SiHsione Bnd dine ssndsfone 

Coal - hone ^ sh^le 

Dar/( , ctrsu ^denBo^ 3r<^i llaceou 2 /imesd^>,, t 

I . . t-J l~» n-^ } t ^/ / ^ -^ ^ ^ M M, r- ^ . L. / 


^ claps'fo.ne yji' 
o'jjer )o Ci, Csicareou- 


lih. 


I j / - J I ■ 

oudh rmhoie /imep pel/efs.(^ 7 cl possibly /cme 


os/^^ hpcis ) r lb iderouS (m s /nn^ferij 

Gra^ clap uj i-J.Ji hmep pellets sfermpersot 
irde Bad calciie- 


Pi' 


vthed ssndsione 


Grap rTiedium 
Jh-ter be elded preenish efapstone and jr-yij 

si/lslcne . 

Oarp <pree/7 is/?- praez c/sy ^ csrbomceaos 
rrafier <s/nd calcire Bdrinpe/'S^, 

Carhona ceaas clap 

Z)arb prap arpilPs ceauo (/n-iesbene 

Blacp aha/e , /nberbedded siftskne /n hasQJ 

3'^ L\/ani remains 

Cob I B/IRTOAJ 

OsrP ^sap srp/ihccoos h/resdene snd * 

chicane ou.?, efa/p CcB/j) 

Osrb cjrap siHp pellefs and 

sdrina(>rs 

drnte rheddeeJ cpree//is/~i eprstp s 1 1 is lo ne snd 
Si Up olap, m/nor -fma samdo/onr . 

L/jhP cfr<3p rn iCB ceoos OBneUdon-e 
jjBr/c prop siHp 

Thder bedded preenish pracj dapsione snJ prap 
Silislone^ ca/eerpo oS Sirmpers. 




























■ 'TLG 
236-6 

25"2-6 


252-5 
2a M-s 
283-5 

28G-G 

3oq-6 

3)2-G> 

33Z 

332-2 

335-3 

3^e> 

3SG 

360 

370-5^ 


• m 


cls'^s'i'ov^. 
SSHcl Siorri. 


G-rr^tenish cjrrsi-j Sil+sfone ^ minor sili-u 
Licfhi moc^ium -fo -F/ne-<=frained 

r-nmar feeds. j 

Thi^.rbeJ(^^cJ dsrk 'hcsrbons>r&ous si/^s^onp ! 

&r/c/ jrifitf cletfsiorre . pJsnf frscfmenis- ' 

Med 


lurr, 


c^rsfiled zBncfsione 


minor 


5i 1 ftj Jones. 

Bl3ck stial&, cslciie ueinleds^ hmei^ noduhr 

Coal HARLEM 

Black shale, (some small -Bssils — check -ho see 

if Vrisrir].e^ Ih/s /nfenosl shou/J be oyer ccd/ uf^e - 
<rTaL| limec.| cl'scj and oirc^f/laceous hmGshane 
Greenisb c lau^, mod led red_,£oifeh liniei^ , Pelleis ^ 
Bed and cjreea rlscj. (osi^y 

Greenish ctet^sdone snd sildc^ czIs'-iphZrie 

G&i'Z) 

S-raonfsh ‘=fr>3'.( clacisiariG; limecj shrin<^ers 
Etohiled red and cjreen clau^ 

Gra^ do cj>rcjenish .5i| + o| cla'.|i+one^ lirviei| s'l'Mn<i’er& 
Greenish <=jraL| rnicaceous silfs+one tuihh 
ih for bedded '=|r®‘j ssndsfon^ loujer lo-fd, 
Carbon'S ceous 

Cosl.sh^le^ bone UPPER B/RERUROh\ H 
Calu'ar--uus. and cIstfS-lone. dark c^r3C^. 

G-n3i.j sil-ftj taucife sdalci^ cbi.^ Iimec| .^drin^fers dop 
5 ffe, 'Loujor parH* almosd cls'.fsi'une C^sm) 
In+erbedded sil-fsion e ^ sands hone and cla'-|- 
Dark cjra^ 4 q black Shale^ s.halcc^ silhsicne 
iri upper parf-. 

Coal Zo MER SA RERS Topi v 

Dark cjraoj Si/hcj c/scy , hme^ pelleis C^^Bis} 
Greenish mo-HIcd Oii + Cj clap 

F/nc ’^r^ined prscj 5ands+one^ indcrcalsicci c/atfS'fone 
in loouer parr ■ V 

Jnierbedded silksione^ sandsione <^nci de'L\sicn&. 
Greenish sil+c( clap 

Re<d clap mo-Hied oui+h ^ireen 
In R r bedded preen is h s 1 1 +5 do ne ’ 
joneS- 


ebpsdone^some sondci 


2 . 























W88-^ 
'^'7 I 
M=l8 

50© 

■511 

5 / 8-6 

530 

538-6 

5^7 

SS^ 

S'S’^f 

S63~G 

ser 

570-6 
6'7Z 
575 
5 76'-6 
582 
59 H 


S9S 



Green clgcj 

7ed 5i(d(-| cls'-j ^ s4resfes 

Greenf5fe 5il4t| c)3^,^ome c:3r5on3ceoos man^r. 

Fine c^rainec^ ■^'ands+oae becomirit^ Sil+i.| 

cloiunuuarcl 

XnierbisJdecj Cjreenislj Sil+S'^'on^ ancl 

c l!?wr4one< 

Csrionsiceous •s\|'fs4on6 snci sil-l-i^ shslt. uj i4h 

msr'he Gossik 

Ce^ai 'BRUSH CREBH 

PsrF c|r«3i-( Sil+L) clau 

Medium do -fine, S3ncls-f'onc 

Same indercsl-ai-ed SilisR^c 
Vs-rk c|r3'^ 5iH-cj c/aL| 

D3rkc|ra'^ -Sil+u cla^ wjnj-ln /tmetj pejieis 

L lij hd >?r-3M 4 J4i^ clau 

Jhier bedded Silisfene ^nd sandsrone 

Green si/4cj c/a<-f and cl'si^sdone, frscjroen'i^l 

frarn £26-C do S2S- (cB le) 

Greer? siliij cls'-j ^nd c Is^s ione ^ red rno fjI > 

-fop and tof/om- 

Green siJbcf ^ csBide uem/eds 

R?nc jrajn&d m tc^ee^us sandstone ^?ih 

Jnk e c?3 ! sfed Sinsdone and cl^^sHne 

5(03rse yraiPed r^rai^ SB/idsbone S/SsMerecI 

pebbles (do Z?-nm d/SirnJ 

Oerk jreen da c/s?y 

Grap S3ncls^for7e ^ mber cahiecl s i Rsf-one d-c ts^-fS^ne 
DarJc ctreen s-ilbp clatf 
Car bo naceau^ tr/sy 

Dark c^rdL! silicf cIb^ , sanclp si^eaks 
Car b onoi ceous ^ 1^9j Co-ali-^ S^rfi'ak'.S 
Darh dracf Si/bci clap 

ddatjled prop ^en-n- plasdic dp Sem I'BJinf c'^p^ 
/oesl/'y -frsipmendal (Anal'^l) (5/3 / 74) 

Irani? tn Jaojer par'd. (coJIQ) . 


. on u 

Csrhonaceous clap. 
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61€i~G 

620-6 

622 

625 

6H5 
6 48 
690 
726 


73 6 
743-7 

74 4-/ 
747-7 
750-6 
758 -6 

76/-8 
162'!I 
16S-6 

7 70 
787 
8^8-^ 

822 -’=! 
§26-3 
828-2 
83g-8 



Inier bedded hcfhi ■^rac| Sands'fo.ne 3 nd 
s I If s+one. 

AlecI / um c^rainccJ cjU'srdjif(c Satndsione 
Uar/sc^r3'-( sili^iane and saadsfone 
/Ucdiam orainecl ^uairt^ific J-andsfone 
Si I fcj psrfincjS, 

Jnferbedded dgrk cjrai^ 5 (If s done and Sands done 

Coarse cjrs'-f c^uari^ific sandcfone, sbale 
fracffT-enis and -same sdn^loliies. 

Dark cfrap 4o carbansceoMS S\ l+sfone^ Sanely 

^fraeks / plsn 4 -fraprnenfs 

F/ne Vo medium praineci satycisione. y 5i^ lo liies^ 

local 3 or?f Coarse grained 6n4- 676. 

/Medium +a coarse . cji rained sands icneySi<^ lo liieS/ 
Jones oi-T Coalp par+incjS 682. to 682-6^ 644-6 


to 675-6. 

Jhier bedded licfhf ^^ndsbene and darker 
SilfsdoHG 

Medium Qfrsined s a nds done ^ Selfs done 

pcrdin^S. 

Coal .i- bonec^ coa) 

Black Silbi^ c^rh ch^ / pbni remains 

Coal 4 bonevj ^ i 

Jnierbec/ded ssndshone and si/fsfone 

ccalu siresits sind parf/nos 

Dari- prap 6/73/0- , ya/and tr 3 <^r-n 6 nis \ 

Coal 4 bone-i cc>3^ 

Dark 6 iiiq c/ap and fracfpnenisl chi-fS, fanCj 

docsilu Car bank ceoo s j -flindcj. (cQ i8-) 

Jn fer bedded sSFndsdone' a- 5 ildskone , minor shah 
F/ne io medium ^jr^med quarijiiic sandskune^siiffo/i^ks:: 
Fed I uni do coarse c^rairred ouarb^/F/c sandstone y 
siu/o liiesy coali-f Jane 81/ to S ld-& 

Jnrer bedded silksfonej Shah v F/ne sand shone 
Cob!, Shak ^ bone ii 

BInct shah sandi^ sfreah ad ioPy plant remains e 
Coal. 
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S5)~6 

861 


Mes on 
C /3L|S 


C&nt ‘^frsty siliif -/o s3nJ[^ ch'-f 

F/ne ir^med -ssndsi-o ne }-ecl 

SiJfs-f^ane ^ Sf/'/y cls'^rhnc- Sf^lohies best 


HoHomec/ 861 


Qj FloUkd irscfmen I sety)/phshc -SQmiFlini 
from -dS 9 ¥ /S ^boof csf Upper 

Freepori horizon- Sen-i For iFsi /o see 
F iis 'icfpe ro 3 S cjood jTJde , Nxr 
c& m r t-i er trrzrf—tssdres rjsn be 


__ c^n" 

fhis — /lor/jorf^ (Ansi, **I) 


^ Naic ~ Loouer Q^kers foum (yrjc/et'c/^y ujrfh 
obvious impurii>6^ jn /bis /lo/e. 


MBhonj'rTj, honion represen-fed Fnspiyiei? 'h! 
c/-3u j-f J27i (cefs) 
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Hole 2 ca 

Ofo 3<-/ 
35- II 
37-2 

>5^ 

63-9 
^ 67 

71-9 
73-J 
7 7-3 

83 
S7-8 
88-6 
96 - 9 

/ 00-9 

102-9 

l09 

106 

117-6 

119'^ 

n& 

/V3 

199 

196-7 

180-6 

J8I-6 

199 

fee 

206 

207-/0 

2IS 

2lg 

277 




Sur7ic.i^l rnsl'erial 

O.srbon3ceaus -sstids-f-one — poor recou6/'Li 
/?or rerooort^ - csrb ■ shsH 9 Coal 
Dark ^rat-f mjcace ous Silj-skorifi 
G-rsy aiHij clay 

Dark ryray s I Hs-lone. , csrb. parimys, plani 

IhJer hedcJ(°c/ 6ilisior?e -fme san^Totre^ somr 
shale, plank -fra^menis i r; loujrr pa^i 
Dark cjrap shale Some Stiis-hne, 

Coal 

Dark fray sHale^ si lishane a sanJskane layers, 
plan! -Prayme/iis. 

IhjcrbcHHrJ Hark shale -anj SillsionO 
Cisrbonaceous shale 
Cos/ 736/? TON 

Ca Icsreous c/sty 3n<i c hayskone, Same ary iHsrecuS 
hmeshone 

Cray ^1^9 OKjrfh lin-ieskone pellGfs 
'Cray calcareous c/scy. 

Gray clatf ujilh lim^skone pellets, 

Aiafiled yray ^ cyreemsh siiyiHscecus hmeshfik 
Grey, JccsHy shsley , , IsySkooe uoith hmey 
slrmyers 

Grey Silislone^ Some c/ays hne 
Greenish 9roy shale (dsyey) 

InkerbedioeJ siHshne snd shale^ ssnjy ;^ones 

Carbonaceous sh^le , p'-fpid-ic 

Coal FEDERAL HILL 

Coarse to ConylorrieratiC Oaods+cne^ -fecv s4<yl6 Ii4e5 • 

park 9 ray Sil-fsione 

Coarse sandstone , shale parkinys 

Dsrk yray shaly'^ clays tone 

Black shale , marine mssHs (A/nes) 

Coal HABLtACj 

Csicsreous bastard clay and ca.lc, cls'ys'^one 
Dense yrsy aryiJlaceaus limestone ^ pyri he 
Calcareous cisy and calc, dlaystone 

6 , 















m m 













236-7 
236-7 
238-S 

2 47 
255-7 
260 

272-6 

275- 6 

276- g 
28 6 

288-10 
27 1-6)^ 
307 

313 

326- 7 

325-11 

327- /0 

335 

3 75 
J57 

357 
3 73 
377-1 
37/ 
373-6 
S 75 
376 
7o2 
7 /3 
6'23 -6 


greenish 7 racj shf^hili^ calcareous cl^u. 

Red and careen Cmo5led)c (a u 
Carbonaceous sbale 
f?ed calcareous claL| 

Red and 7 ree/i ca leareoax clso 

Dark Ojrac) xildcj ^cslcareoui sirinc^ers in 

Icujcr 3' 


2h-ferbec/cled <^reen cls7Sfane^^3rlisfon(?-+ssnds'bjne. 
G-neen clsti, osfoareoux s7rm7ers 
Garbonaoeoux c/scj' 

Fine 7rarned sarcic-fone^ infercalaW Siliskit 
and careen cl 3 <^s+onQ. 

DarAr flrau Fraomendal clauxdone 
Coa I ^556 /? BA HERS B 


■ioe. 


'rv'N I j / A/ 


Calcereous cbcj and cb^S+onc minor 
arc^/ 11 acco us linhCSfonO. 

Dark Si Ifi-i cla--^ 

J/7-feri>e-'c/ded si fane 3ncl c ('^(^sinnQ minot 

fine sstndsione, 

Carbonaceous ci c(au 

Cos/ LOWE 7 BAHERSTCWN 

Dsrk <=fr^(j Silfcj b^sf^rj cla<^. 

JnierbecRfed dgLf^fone, 3/Itsfone snd ssnJsfcne 
Dark io cjcsiij and cfreemsh 'n/acy^ 

calc5ri?ous sdrinqers m /ouuer psr-f. 

Mettled red 3nd Qteen datj- (cqzi) 

Inter bedded Sandstane, sdtsiane a cJo^s/cn^. 
Green sil'f<-i clau 

Inter bedded si Itsj-ane Slid careen 
Dark cla/c^ 

Den^e jranj srsfillsceaar timesfonQ 
Ltof hk cfre!^ c/<7y 
Green c/art/ cslciie sinncfers 
Medtdm Cj famed sandsfone 
Infer bedded sandshne, Silfshne and shale 
Oark <^reen‘sh Silt<^ tc sandy c/a^ysforte 

7 . 
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Cn C’^ 


^/39 

‘:IS8 

-S' 

W&H 

W 67-6 
V6‘i'~ 6 
mi-i-G 
Hll 

^/?2-/0 

H8H 
^/96 
51H ^ 
^(£■-6 
S2.G-(o 

'S28~6> 

5 20 
531-6 
632-6 
5W3 

S^8 

sao-io's 

^63 
J65-3 
568-- 6. 
7 /- 
7 V -6 

^6*7-6 




, Is 
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D^r/r'cjr^i^ chifshjne ^ pl^ni np/nams 
Black shsl&(a %ilii-hn& ^tih' nDsrme 
fossils (Brush Sjreek) 

Coal ^ bone BH^USH CREEK 

Dark '7r(sy Tv^'e -grained sandsione 
Grau med(um <:|raif^ec) ssndr+one ^ V bedded 
5 baie pGir+(n<ys 
Dark cjrap silf^ olacj 

Calcareous cjray day lui+H lims-y pelidjs 
Grauj sl'irfhi}i-j Sllip clat-j 

Gray 5 ir?e<yrainecl sandsfcne lenses' o-F - Is'yS'/cni? 
and Si lisione 
Siiicf qr^y chij 

G-raci clai^sfone 'snd setni-heind silfq 
UJi+h jssndisi paries. 

Green clay 
Gray clsy 

shslij ^ careen clays-hone 
Dark SiKy cis'y snd cl^psicne 

Grsic| bssfard cl'S'-j 
Gray Silds'fcne 
Fine micaceous sandsfone 
Greenish ■yroq cslsy ^ calccfe sinnc^ers 
Greenish prap fray men 4 a I clays t-one Cc 6 2.z} 
&f(33nish cpsy Silfy olay^ sandy sdre^ks and 
Calcareous s 4 -rii-iyers- 
Grey do bteclc cbysdone 
drrJerbedded s'Hs-fonc, saadsfone ^clays-fone 
Blsck mcaceows -shale 
Cdal FRB^POEl IklDER 

Carbonaceous sfv&le^ coal pgrd/qys 
Tndcrbeclded Fire Sends'fone 4 si l-fs+cne 
C^rbonsoeous shal& 

Coal UPPER EREBPORT 

CsTbonstceauS shsie uJikh leases &rc^iJ/scGous 
!irnes Icrie , Plan/-fra^menis 
Gray dense dr^i //'ac£oas hryie's/one. 

























• o 


691-6 


i"9 7 


^97-6 
617-6 
63S-7 
627-& 
629- S 
. 695-6 
6 9 6 ~ 6 
679-1 

6S2-3 

hSl 

660 

ees 

6 69-6 
6 70 
67H 
6'JS 
681 -6 
6g'M 
6S'6 
6 98-4 

6 S7-96i 
70 S'-© 

70S-z4 

7/3 - 2- 

lll-l 

1/7-5 

1IS-S 

720-9 

730 



Grat-] 5il+c^ ^er/iipi^fic <=^!rsA<i-i<^ cloconoard 


■fa fal cl'S'-csfona 


yjifb r>Airior senoi-flint; 
Gb zs/,) 

Frscfnner)-Isl cl3<jZfon(3 , Li^hh brcu/n yrs<yA' :'Ws 
cls<-jzions and L'aio-li/ce /viassre'., a©^aa.p<-f -Tlmf clc>M 
in ma'+ri'x oP Biderifrc. prssfenel (cb23e) 
G-r3<^ S'! (f C| c l 30 | 

P/necfraingcl sandsfcsne^/n+ercela 'fed si lis'ion& 
.Ccc/r-:,-: do conci/ajMers-fu'- (beh'jj 6z /j S'andsfnn^. 
CorcfloiMera'fe Cpe’btjlej -Pi lonoKvi^ 

XniGrbeddecI l'or\e‘_, sands-fone,,s/')ciCuncflov'-’analt 
Media -hs coarse oandidona 

Qsrbonacjoouc oW-sle'^.nd bong. 

Dark- c|r3'-| ^il+sH-cne sncf sands-fon^^ ^-j-^ggfrc 

0-9 conqlovvio'ra+e 

Coal 4y/W.9 'G 

Dark S/fbc^ rfp'csreous -i Zap 

Sil-hcj c^rc3cy c/c?u and <z latfskone^ hmetf sinncjefS 
In -fer bedd'^d srnS Mne^s snds doni c /ayS do ne 
S/Ibcj cfracf shalcf micaceous c/acf 
Cambcnaceous da^ 

Gra^ si/kcf c/acf 

Carbonaceous silii^ c/ay 

Gray silicj shaletj clap, sandp panfinqS 

Blscd )-nicacGOM.s sbale 

Znicrbeddec} sil+o+on-f a.nd sandstone 

B/aciSr shale, planh remains 

Coal , 

Xn+erbocyed sil+shine^ o/(fycl■^ys^^)c, otcJ T/ne 

sandofone. 

Coal 9 bone 
Dark pray si Itij clau 
Slack shah ,scsdered sand prams in lou 
Bone 

C/apsfcn^ 

Coal and bone 

Dark ypaip sil+y fo sandy cZq(-| 
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731-1 

733- 8 
73M' S 

734- il 
12£- H 
•736-6 
7W3 

744- II 
150-1 
15Q-G 
762-/0 

765-6 
766 "/(9 

HGI-dK 
110- bK 
no- lo'-. 

776 
781 
8 lO 
8ZO 

842 
S 45 “6 
852-8 

851-G 

Sss-^ 

807 

800-2 

eiH-l 
S44-6 
876-7 
7o4-0 
7o7- 0 
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Coarse c^cS’ined ^snds+orre 
Medium c|fi?mec) jsndsioie 
Sandc| bone ^ coal s+reete 
Coal 

Csnnel coaf 

Dar^ c|ra0 cla'^_, scaifercd ^and cjfainr 
Dark cirsu +(ne trained sandsbcne 
Blsclcshale 
Uarb si 1^-'-^ c bc^ 

Th+erbecldecl sil+slcnc and-fine sands-fonC 
Medium c^ramed sands bonc?^ micaCfiouj 
GraL| cIhi^ shale ^ micaceous^ some sandi^ 
and Sil-k| pardinqs. . 

S\cleniic clai^s+one CcB24) 

Oach shale 
Coal and bone 

Shale ujidh sandt^ parfinc^s 
Coal 

Gra^ Sandc( clau 

Tnderbedded siHsHone^ 03nJsione ckt^roOSj 

Medium do Cine cjrained sardsdone, sba b pardin-^^s 
Parh ojrau micaceous sildsdone 4 i rider lade cl 
fine randsdene, 

Medium cjrained cjfuar'l-a’ific sandssVc^lolides 
Xrre«|ulairli^^ mferbeddecT 5i Itsd'one and ssndsfcne. 
Fine grained ■^uard^idic sandsfone^ Silfc^' 




inecl sde^/o InK c ^sndsiorie 


laojcrs and sd^ (elides 
Carbonaceous basdard cIs 
Sideride ccncirehidns 
Medium -do coarse '^rai 
Biscic s hale^ ruicsceous 
Coal and shale 
I31acir shale 
Coal 

Shcl< shale 

Par It irs'-i s i li sdene, some -fine sancishone. 
Irrecfularb mderbedded silfsdone and sandstone. 



















.] 









Coarse c^rainecl ssncls+one^ osai parfi.pcfs 3+" 


/OS'? 

IOHS 


Blacir rvMcac£DU-a ailts^one . 3oi^e 33ncl 3n<J e(l't 




9 O 


1 


cleq^ione, -feuu pluni ’Tracjmenis 
Lic^hf cjr^p sil+q cl3t| 

Cferkrcfrai^ +o blacic /v\icsc(2olu S'll+S'k.ne^ So rvte 
sandfq perfih-^ , Zone coal'^ rfreab, '?62-‘?SM. 
Plan-I rerviami. . _ 

Coal 

)3laclr mtcacaous sil+sicne^ 33^cl5^G^^ pari/p'^j 
Gra'-j ola^i 

Blaclr ^hsk uji4b coal seams (+6 4”) 

B/sclr micaceous sil+sfone^ ssmols'fone p^rfipc^ 
Co-arse conq lorvierai-ic ssnds'fone 
Dar/r cjreenish sil+q claq^ inclusions bo-fP 

Go lore cl cla?^ 

Cnecnisb cbp |rrec^ul3(r)t| jn+ercslsf&d 

^ancls-fone 

G-resn clav^ ujii-h bolT^ inclusions 
Meciium (qraincd s^ncis-fcne^ qreen cicicj 
parbi nqs 
!Sil-fu -lo sand 


‘^reeD 


^ ^ ^ ^red moi1hnq[ 

/??d'mtcsceous' c'ls^ , tniiinsr cjrcen rncHlihp, 

Bafiomccl a■^ /OP^ 


Claps'. (3D A/o c/ays ss'm^/ec/ fcr sna/i^s/s . 8o//uar ^otie 
shouus ihjck hsni ch<-i tut chie^fl’^ 
c/aYs/one i^'iih indersfitia/ siJer'iie. 


Pcflsuilk - Msc/chChi^nk conisci loiz-6 


















Hok ^3 Cl 

i E/eu. 25 SO 

■if- 

Oio /6-? 
26 

•EorZ/c/s/ mai-erj^l 

/^me- cirsin<^<j s.an8s-hone • )iffh9j 

'> sij-hi^ le rr56S , ' 8 

on -frfsh Surfaces' 

‘■11-6 

‘r'8-6 

36-6 

Concf /om^rjits (q9i,- p&bblfps -7o Emm) 

Har8 j hlu e - jrahmeo-bone. 

J-ri'/f’c b^BEed oandsione ^nd s/H^r/e 

S7-6 

6/-6 

6>& -6 
6’=i-6 
70-6 

73 

78~6 

80 

83-6 

and si/9tf c/sLfS'faoc ■? 

Crrsy arcf! Ilsceoois lirr>6sbcn^^ <la^ peU^h. 
Gra<i rn^diun-) Ssnd^ionfi.^ csrb pard-in<=fS 
Enberbcddod Si lis'kine and -s-'forre 

luark <^ra(^ si/fcj clacf s hme , ^oca. f/u ssnd(^. 
f-Jat-d <=jra<^ hmesbone ojiih da'^ pellsis- 
Gra^ da blacE , s 1 Id^ sand^ s-hs Is 

Esrd -ia bJack rmcaceoo )t cls'^ 

Srdsrb^dded oi Hsiane^ samdsfone a c Is'-folcoe 
OarE cjrsij do b/acE sha/e ^ /cjc^/Zy oarbana- 
-aceaus j son'7i^ St lit, acneS- 

88 

90- 3 

9J „ 
/02 

Irrhtr beddsd SiIfsTorfe ^ sandsfo ne^ 9- c/ai/STODS . 
3i//-cf c^r-Pana C.&OUX oha/e^p/ani EiracfS. 
Cob! -9- bonS b>d R TO7\l 

L/me^ prsLj c/a<^ and cJai^sdane uj/dl? 
limes Ions ps U^ds. 

J/7-6 

, 'yreenand cj^rcen 5emi-pl^s.~rtc 
c/at-j becominc^ ‘^ooumvard ^ calcsrsouj 

S-frinc^(?r4 and ueinhrs pTSsei^-i 

136 
/VO-2 

Liphi 7^'^y slEEsj-onf 

Green and red ssm '/pJasE/ c c/ap ^ 

CS Icsirsoa s s-lr/nje rr. 

1 99-9 
IS3~C 
/SB 

Green Sild^ c/ay ^ cielcareouS snnnc^irs 

Red and jrsert semi-phsi/c <I^H 

Jh-tcrbedded Erne sandsfanc, silisronc 

139-6 

/7? 

a//dy c/aLfSiane. 

Dar/c cfra<-f sEa le 

E/ns d//dc^ sandstone , hifhi /rrefu'^'^l^ 

bedded, becom/n<j aandy s/l7jEas clcujnujarcl 

12. 


























ISZ. 
\ - 


2yi--Z^ 

2i3- 

232 


2VS 

25M 

21S-G 


282 
2'=l3-& 
2.-9 6 


297 
300-6 
. 307 

3oa 

3)5 

122.-6 

332-/0 

370-e 
347-6 
2 47-/0 


J 


o o 


DarAr '^r<3i.l .silisione^ pst-^mcfc' 

Osr/r 7rc3Y <b/sc^' fcss t h 5sraus 
.^l^Wi'Ne ) jshale^ 3 : ca/V<? re c/ c<3/c^n9ocS 

7oc/u /P 5 

Cas/ HARLE/^ 

Ccrbon<?cCaixs ^/Va/e’ 

Calcareous c: (sioj and cjraij -ja 

cjfeen j uur-ih hn-tesione /aodu/es 
-ihruQuf , Cup -fo j <2 /r?, d/am^ 

Greenish -slicjh 4 lL| s 1 (+7 c/a ^ Sonne 

darfcr C'^enbon^efi.oo’^: P) m<Dli lines’. 


S'anJs+tni?/ ■and 

idinq c/oiL/n(V3.fcl 


Tn)4er hpcJdecJ^ silds+one^ 

.sil + Oj c^peenish 0(37, 

Greeni 5 h -'^r '37 01 ^radincj 

in 4 o cl3ii(e'.j s i+i S’c^lc-areodO 
5"-firingers in loojer zo Tee'i', 

Ip'ferbedcl&d 3i/’t'fbn&^ ssnds’fone , and 
s i -H-t^ c |a(.| , 

Fine 7oard_ji-b/c S'i'e>ne , Some 

m-ferbedded Sil+s-fone and da^s-rone- 
Licj frf ^racj bas+ard c/acj, cerbonacaoos 
;^nes and aandoj s-freekr. Cop. Bakers'fo cup 

underc laij ? ) 

Dense Cps(e) limesfone 

Dark" silb^ c 

Calcareous cla<~fShone oudb limeS’foPf 
pede-fs. 

Li«d-P- and darlc nraw 4 rac(rnen-fa 1 sem-fl/ni 
and cla;r"ione . (cbsi) 

Dark ojro'^ shal^uj ^ soMeujha-t si Ibp cIsl]. 
Tn-ferbeddcd St Ihskane, sands iune cls^i 

Dark cjra^ 'fa b/acf: micaceous si (-fsFone^ 
Sandal sfrealcs. 

Coalbone ’ LouutTR B/\KERSTova;K\ 

Dark cjra'-^ bas-fard clscj 

Ostrk 3 rc^ 11 la ceous hm&s'i-cne and hme^ 

c/aL|Sfone uudh colored limes feme pellets. 

13 . 
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355 * 10 
358-6 
3s I - 6 

36 6 
373-6 

3§2-6 

232 

337-6 
444- 6 


iy76-6 

^/50- 6 

^58 

‘■l&l-l 

870 
873-1 
yS 3 - 7 
ysi-G 
yfo- S' 

479-6 
J'O? 
SIS' 
3?0 - 6 
523-/0 
523 
542-6 
552-6 
560-4 


J-WMMSjaBM 


3 O 


Ts *-2- \ 


Grofi-i ^(®rn/-p bs-f-(C cl^'-f . dcr/c rnc+V Iihc^Canal a) 
i?(3ci and c>reer> -semi-ptes-fic c(ac| 

G-reen c-l^Lj 

Tn+ir bedded silfs-fone^ sandstone */ Siff^ 

c faLj. 

Green clst^, red siresks 

Xhderbeddeci S^nds^on*?^ Si Ids-ione^ 5f n 

cfsC| 


S?ed nniesceaas shsle^ rj-p^cn mcH 




•jj I'ih 
cV I am) 


/Wo+/led red and cj-reen ^il-f^ cl 
scatdaired Invieci peileds CdiD Vil 
GrB 20 -'^rav| ^ darlc cjrav rno+llincf- 

r(A7e 'to median-] <=fra\ne<d s3.ndsiond 

Luii-h mana ^on6s o8 / nter bedded) 
jrre<fuisirlo beclcl^cl siti-^fone snei sh3l^- 
Black ptfi-ititerous: shale- (Brush Cr?) 
Dark c^raiuf sandp siltsionk 
Jrrecju l&r i(^ beddeef sands tone 4 s'l/fs-^n^ 

Dark c/rap s iltcj c/scy- 
Bree n ish araw c/sm uuith lime 
(op do 2" ol /am) 

Greenish jrac-f si/tcj c/ap 
Greemsh ‘^ra'-j and r&d silh-f r/ai^ 

Greer)S 1 1 c/aiy ujiih zand^ parh/I7<^S 
Grermsh ^ad red Si/f-u cla<^. 

Gr3^ -fracfme n4s>\ efa^sfone. - C'^6 33) 

Greenish '=jr<3<-^ SiH^ 
l7ed snd 9reen zerAi iphsi ic clap 
Green s 1 1 tc< , .jsndq sf base 


iy naduler 


rd 

Conrse qrat-j Tnicaceaus 
Grs'-f Sili^ cIhi^ 

LiCfht cjra*^ mceceouS 

Dark cjratj Silh(f c/s^ 
Fracimenkz)! cla^ S tone 
Gra<^ efs’-f stone 


Sandstone 
S] l+sdon€ 


CcB3'-l) 

stlt<^ a- p(^r/t/(eroas 


$17. 























"^i ffi1 1 f i-i: 7:rfi •■,, ■'w :it i:’^i rn" ■ 
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0 0 0 

693 -:3 

Gr<5ivj rrediarr, c|ra.inisd ssnds-l-one ^ some co-sr^e 
^ones and on<? bed conc^^o^vrerca+ijc 880-6 
do 6 S 3-3 . 3+L[(ol(7es 620 fe 660, SoroS 

6SH-d 
ess 
ese ~ 

697 

707-2 

Sildidone par+irjcis. - 

Gra>^ c<3rbona ceous cfai^e^ saiicf-T-forhi ■ 

Coal 

bsid-ard cIh<^ 

sil+sbone ouifh oand^rbone lenxes. 

XsT bonaceou_s S’!/d-t^ c/soj ujifh 
in+erbadded -fb/n G^nds-hn^ bods C< 1"} 

I 12-8 

7 / 3-6 

~1IG 

fraci'rAin'fal plead remsi73, 

Biscfr mic^ozo^s vsbale 

Coa ) 

Blscb oha/e , candp psrftnos, csrbonaceour 
ad- ba56 

i27.-e= 

Xfrberbedded cjra>^ p^icacaous sifd^done 

Sind S'snds-fotye . All -dh in bedded ■ Pland-': 

73 

-13S-Z 

737-6 

770-6 

7 67 

Carbonaceous c.(sL|sdone sb b.3Se. 

Coal (/f/de'driller — no core) 

Gra^^ bssdsrd cIsjuj ^ 

Sildt-^ d-o S'sndp Frac^ no ends I c:laL|^-fane (FE>3^ 
GrJtY -siidu do ssncip c./sc^ 

Gra^|, medium r^ratned sands to ni^ <fMar-d 3 ('d'ie 
and sdi^lo fi+ie^ some coafre ^anes in 
be s a 1 8 Cd . 

188-& 

lH0~e 

772-7 

Coarse , can^/cmera fic senc^sdone, s'f'^iahtic 

Fine sandstone ^ coaltj streaks 

Carbonaceous shale^ coait^ pardinps^ Some 
thin tenSes cosr?e ssndj 

793 

198-3 

Fracirnenial cla<~f stone 

Coszl.y shale ^nd bane:- 

793-9'*! .hone ^ tonGtf coa 1 - - . 

shah 

Cos/ 

shale 

bone, shale p3‘--f/n<fS 

198-8 coal-8 hale -I- ^ne. 

IS 























# 

# ^ • • 


ci^n. 

902.- 

5’0 V- 2 

. <?o& 

Fts’^men-fs \ ^miphsiic fo S'irn i-flrni^ shsc/^s 
of<jr3^. PLfriiifercus / ^(^caU'^ Carhanscoou^^^'^^ . 
Qrcuunjsh -fracfrr,c.ni-al fhn't 3nc! 

(^ood ey&p-f -for p^rifi^) nodoJes ^ 

and coadmfz on she<sr ^A 7 ' 7 <?r.*^'^' 3 )CcB37} j 

Black, carb, shs/e. ■ 

Ajedtum cframed <pu<sir-l-^i-fic Sanjshon-e. 
S'ttf I O // ftC- 



1 

3ciior>o<^c/ 8f2^ 

■ 

Cla^s. 

/. LouJer B’sktrsioCijn underc/a^f (peri) 3WS fa 3SJ-(> | 

for ana/ifS/p -fhs/cn dtsi ('*^2) . j 

2 . Mi. SsoB^e, horizon ma^f be iJfai from .7?S-i ~/it 
<S’0‘ir'-2i AhhcKfarr^ /re<fn\enis ! '//jni and senrii ■ d/irfi 
jaoci ^Koepi -foe- cycesSiue pyrtie^ Chie.fl^ a i 

sof-llar , on^i Sinfl'y psich, P’ipdc , j 

bcdou&en 80Z-^I 4 'SOH-Z^ AnaJ. S<anip/( 4^ ^ 




















/6- , 

















• ed • • 

Hok 

£/. 26 6 0 

Oio /0-? 
/2-9 
/S -5" 

Sur-ficiBl rn^fer/gj 

CJeaiherecrl Cbuf-fj mechum grained S^nJsione 
fhor reccuen^ — /o blsc.lr sili~i-f sh3l(3. 

and Some frac^rne/Tl^^ ad bon^ 

n-n 

23 

36 

Coa/ (no recouercf) 

G-r^oj S/ljcf dscj 

Licfhi fra^f tm/caceoc/s ■S/Ksdsne ^ ihm /a'^ers 
oi sands-fcne 

38 

SS"-? 

W6- 

51-^f 

7/ 

7? 

1 

1 <5‘6-V 

i ?o- /; 

//3 

/'20-9 

/2/- 3 
;23- S' 

fZ5-J 

/2S-6 

G-rsoj ch<^ shale, m icaceous 

Black- shale 

G^rai-j argillaceous hmeshcne ■b hrne^ c/3<-fs((yne 
Medium ia -fine c^rain^d sandsi-one 
hiediLim io course jnainecJ samdsfone 
S/llsdone uuiih mier beedded sands-kcnC 
C-raif 'srcfiIMceous hryics-fone 

Black -{ineh^ Sil-l-u basia^rd c/a^iy 

Dense <^rs3u •arnjllaceous- hmesfcne nnc-Hled 
hoFf 

Greenish o/ay uj\ih irrequ hr lenses 

of buff - CoJcrad hrnesicrie 

Gra^ silh^ clsx^ feou liry^^shone laoj^rs 
(ns Is ns-i «£vs/ 116-10 -/& in-io) 

CoaF bone, par-hin^s 

Fine sands (one ,,- -Lrre<=fo/s!rIb/ be<Fc/ed^ ^some 
Qilishcne sireaks, 

Graof -io black shale ^ pMnh r<?m3ins 

Dart /o b/act Silhif c/apsione c^radmci 

dccunouard io si lisfone 

JQ2- to 
IS2-IQ 

Qaarse -Ofrained cfracf sQi'idS'kone 

Lime 19 daLfshone ^ arcjfi Jj aceaas ! 1 nneshonej 
!mne shone pe/lehs i-hrucah, 

/ss- /o 

IS9- 2 

7 

Oert jracf ^///c^ clap 

Dense" ^rs'-/ hrnesfone 

Grau, locsilti Siliii, ckicfsione ujikh 
sitrcaks. Considerable Fe -as sinncfers and 
sideri+e cancref ions. 

! 
























(© c 

















23?-6 
2 . W 6 ■" S 


2St~6 


2S<5 

2.75 

300 


3/3-V 
315 
3W/-^ 


2V^-7 
3 4<? 
3S/-S 


37S-6 


3^7 


BiSck daij j coslcf sdesks srh i-opj 

plzini -frs^m end. 

inierbeJclec) s i Iksdne siJit^ dsLfdoni^ sanki^ 

■siresks. 

dediurv] fo cosirsed^"^'^^ ssnd^fone ^ one 
SI Hsko n e . 

Dark c^ra'-t shale 
Cos! 

Black p^nk/c dapskcne 

(yrati kmep clapsione tudh hrvies kome pellets 
prJcli'np io dap cvith hmestcne inclusions 
S-rap %ilfp chpskone, rni nor s i Ikstcne and 
shdcj clapstone. 

Si/tsfon&_, ink&rbeJclecI in louuer Z'e" cui th 

clap stone and sandstone 

MGchunn prsiined sandstone 

Black shalej coal psr + mps zUn-'i lo mn-p 

and 2H5-6 -to 2H£-J FEPLRAL Hill 

Grap siltp c lap j l/meoi j^uji th' calcareous 
sirmc/Crs and linne stone inclusions') 

2'i Hsione and 3i l+(-| clepsfone, s^ndp streaks 
Medium cjramed sandslone 
Coarse prainec) sandstone j conp /ot^erate 
-fro no 28 d fo 2S’G. 

Qlsck shale j msnne Aossils, (Ames) 

Coal HARLEM 

ArpHaeeous limestone prad i np doujnujc’rcl . 
tnio daps tone uuHh hmep sir/npers 
Oarp <prap Siltp clap 'and C-lapstone 
AlotHed red and prap S/ltp c/ap 
Dark preerush pr^H -s/ikp dapsHne 
Some hrnep sinnpgrs 

Crap do preen I sh dap stone Lurth pellets, 
inc lu^ /6nS and beds c-f ar<f illaceous 
limestone 

5/Idsdne^ triinor sild clapstone^ some 
mduscons lipht cdor&d atpiljaceous liMestonQ. 


le. 




a 


































‘-/GO 
QOh 74 

Htl 
^2 V 
4 / 38-74 

^IHS-IO 
‘■IS 9 
V6/ 

‘16 G 

2/72 

‘-I8Z-& 

‘198-3 
SOS-6 

S‘0-G 

S^8 

S9‘/-Q 

S 6 S~G 

S6 ‘l-IO 

5 72- 3 

519-8 

se/ 


Irrecful-arli-f ihierh?clcleci Sme ssnclsiane <2ncl 


9 


ShsJe^ cogicj psrimqs lover £ 

£o3. I w Ijo r?G ^" 

Gr^tj Br<^il/sceaus hn^esione 3nd Urre^ ■ 
clBi^sione , liryir<i pellets ihruoui. 
Cetbon^atvos p^riitc cisp.- 

Green/sh pr<3p silip c l^^s lone 
Sh3.l^ <^r 3 '-f silfslone and £ 1 1 tp shsle^ 
pGnj fr^vmenisj /aujer z' ara<^ cIsq shs/e 
Co3l 'LCIVSR BSJdESSrdlVM 

Grsp siHp basfarcl cIsG 
Liphf '=fra'^ sillp cl&<-f £ tone 
DarE claps fcne cfracUnp to St Up cl^'p 

Greenish Si/tp c/57y mat! led red m 

lower pari. 

Ped and preen dap stone, /'n mar serni- 
plasi/c c/ap 

Irrepularlp bedoled Sme sandstone uvtth 
m ierbec/ded s/Hstone in /ccuer haP> 
Green siltp dapslcnej /ccsUp shalp 
Grau -fo preemsh dapsione j hnnesio ne 
Inch s tons. 

Grap to freen semi-phstic c/ap praclinp 
io clap sionGj hmep sfrimper-s ihrucut, 
Tnterbedded SfItsPne and-fine sandstone, 
siltp c laps tone top "2 Eeei. 

Sil/stcne and Siltp clapstcne pradinp io 
shaJa claps/one. 

Dart prap to black shalp clapsfcne^ manne 
tCiSsi/s ( Brvsh Creek J 

Coal SPUSH CP5EK 

Interhedc/ej siltstone and Cme Sandstone^ 
hmep 'inclusions m Icuuer z »£c,y 
3/ltp (daps tone 

dmep c/aifstcne, h'mestone pellets^ 8" 
arp! Ilaceaus limestone at top 
Dark to hpht prap S/ltp SeiYiiplastic clacj 

































S^ 2 -S 

(o03- S 


6 IS 
6/?-6 

632 

6 Z 2 
6 VO 

^ 1-11-6 
6>(S t - 6 

66 ?'V 

<olO - 2 
673- 3 
6 70 

6 78 -/Q 

6 go 


6«i W 
6^5- 1 
697- 3 
6 / 

702-/0 




/7/7e cfrjined ssnJs+onQ 

Silfy -/g, sanJtf Sn^c^imenf^i ^ 7'^'^Y 

Yo <fr€enishy(^upper S -ft 3i lip clstpshnp 
l/rnecf gi bssed 

Dsrjh ^r<3^- <^reen ^nd msrcan siltcf 
Serni pbs-h/c. c/ 3 ^ 

Si/-hp clstpsionej l/n^esSine sirin<^&fs -0 

Inclusions 

G'rn<^ silHiona ^ '\anes of -fme s'^ncdsione 

Dgrk loc^lfp. Snelp 

Gni'3 1. 

Ped nnd (jrern siPp ds'psicnP’ 

Sreen silbcf clBtfsicne ^cnes iracfMe n I 
cis'-fz/one 9 3<^rr\i-flin-] cJsLj a-f-lcp «i base 
SratfSilip clg<psicne c^rQdinp io£iii-sion€ 
Jhi^rbeclcled shal^ si lisjon^ anci Siffcj 
slsi^sion^ y ^ones of f'he s^ncl sdcna . 

Shalt^ clai^s+oiie c^radiiK^ -fo cs^ bonsceouc sbale^ 

Silfp in ppper Zft 

Coal (Freeperi rider! 

Carbonaceous dap andsWalc-', coal p7rfinc[5, 
Irrecp;l 2 *rl^j infig rite elded a i Ifsbjne andfila^ 
cands-fone ‘^radmq -ho silfij shale. Plsd revviaihc. 


FRFEPORT 


Coal UPPFF 

Si lip cIspsEone 

Limep cl^pzicn e 'i clsp^Pne^ irrepoiar lenses 
of argillaceous- /imesfone ^ 

BroLunish cb^'S+one^ basal foo-i 6r3(^rv\er+al. (cs-m) 

SiIf-q. e 1?3M 6 + 0 nc 

5i Ids-hone snclfine Sands-honS . 

Claqs-hone and Seoai-fl in-} c l-soj (cb-hb) '' 

Si If c (spS+onB , l3r<qe Siderde concrefion 
in Mpper (aalf h 

Dark broojT-) - ejrap set^rflinf' clgq and i 

f raceme trial -flinfcb^; (Timor elsji-isfc ne. 

6 inches semi plasf/c clgp sf base. (<^64'?y :■ 

snei /AnalqSec H ai'd ^ 3 ) b 


20 . 


!iwpi«r 



























in-H 

7^6-2 

75-4 

154-W 

IbO-L-i 

175-3 
le 4-S 


l^Z 

147-5’ 


744-2 

800-8 

806-10 

804- H 
S I 6 - L| 


Xnferbedelec^ sil-b^’-lcne and -fino s^ndsboie 
Medium "/-o cosrse focj(|c^ eon^^leiM^^Tatic 

sand5--hiae^ coal^ sirealcs bte-er 3 -Teed. 
Fracj-men+al sil+stone ^Xirie SH.hds+one Wiadr ix; . 
lrre=fu (airUj /m-t-erbedaod silfsVone and 
sandsiTjn e 
boal 0„ b 

G-h3i^ , calcsrec)U£; Sild^^ cla'^S loine^ pla n + 
remains in uppef -fbod 

Indehbedded tine saMsfonc and Sildstone 
Iti+eir bedd eJ shsli^ cla^isfone aid Si'H-s'fc'ne, 
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bI a n t -fraci rv^s nds dhruou-b, 
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Dart si 14^ cla^sdcne becanoAnc^ shsli^ 
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Co3lo\ shale 

3 ilft^ c^a^.|S■hinc arodmci do silds"fone 
Alodium do coarse cpj-aiaed cross becic-led 
sandsdone , locallLj cjuard^idic - sd^ lo lidic , 
Coarse ciroiv^ed "bo con^lou/ierabc ^t/ard^jiinc 
5‘ands4oae. 
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Fine "and medium '=jr'3ir)ed ssndrbone 
carbofi'a ccouc pSfdinciS. 

IXarb cprai4 siHl^ cla^s'rsnc 3rvd i'lHs'Vone, 
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Cslcsreocts dsofsHoae , Jfry^esione fnUds ^ 21" 

3fc^i l/acoous hate stone hase. - . j 
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'Srau silftj cfe\^^4tr\€ and sil+sdone 
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dildsdone, becomincf clapep dcouhtuard 
Cinpsdc>n-e and minor si Ifp ct-BpsdonS 
6" aeOAip^'as'dic clap a4 base. 
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-k-Q sS*/^ OAt^stoA/^ 


4 'li 


II 777 
77^ 


scyi'V 






A//J7 ^qX ^ 

7y)cpj^/n a7yf7A/cp xXq/Wc- 
:ZaA& Sy T^Aq/Ti -C/^/ ^/7^A<Z 
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